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THIS DOCUMENT CONTAINS INFORMATION 

AFFECTING THE NATIONAL DEFENSE OF 

THE UNITED STATES WITHIN THE MEANING 

OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., 

SECTIONS 793 AND 794. THE TRANSMISSION 

| OR THE REVELATION OF ITS CONTENTS IN 
ANY MANNER TO AN UNAUTHORIZED PER. 

| SON IS PROHIBITED BY Law. 









7 _ QUARTER ENDING 37 DECEMBER 1953 


Department of Defense 


Washington 25,D.C. 





wy inte & a “5 
Dau , , 
Fal ighe Los, 


re 
MPCs 
Seer oe 


f*S 
bree 


r. tee gd 
. Pn bee 
Nee, Yo 
tan gg ne i: ; 


January 29, (1959 


MEMORANDUM FoR THE SECRETARY oF DEFENSE 


SUBJECT: Report of Progress in the Military Satellite Program 


Warning Satellite System, forme rly Subsystem qu Weapons 
System 1171, has. been redesignated MIDAS, 7 


Progress in these Satellite projects is Presented in 
summary format in the attached repert, Revised. launching 8ched- 
ules and highlights of ¢vents to date are briefly covered in the accom- 


Panying draft of yaur letter of transmittal of the report to the 


Président, 
; f y , 


© Johnson 


Directer 












1 Incl 
| Report, subject 
aa above 


‘ : 7 eran pese ee ‘we as 


THE SECRETARY oF DEFENSE 
| _ WASHINGTON 7 


Te 
-4 


ok | January 29, 1959 | 


afr SPER, 
+ 2 ty, 
Synleh; a 
Y &% 

“= 


Dear Mr, President: ¥ re 
og 7 
Tam forwarding herewith the report of Progress in the Military _ 
. Satellite Program during the quarter ending December 31, 1958. hie 
Program is under the management direction of the Advanced Research 
Projects Agency, Department of Defense. | | | 


or 


lite. System, formerly Subsystem Gye Weapons System 117L, has been 


1, 1959 was terminated 


: . , 3 lla ge rockets, Anew | 
‘launch data has not yet been established, _ | afer 


tests of d y biamedica] capsules dropped from aircraft have been — 
‘Successfully tompleted 7 at | a 


i 
| mh great respect, I am | 
‘Faithfully yours, 


! 
| : | 
: /Signed/ Neil McElroy 
| 
| 
| 
| 


1 Incl i 
- Report, as — 


| 


The Pre sident - 


The White House 


| 
: | 
~ 


those which derived fre, the Military Recon. 
Raissance (} 17k.) Program, | | 
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SECRET 


MISCQVERER PROJECT 


Launch sched. | 
 uled fer | 
January 13, 
1959, 


Facilities check. 
out and operation 
difficulties naw 
_ being corrected. 


Payload: | 
telemetry, 


1959 


DISCOVERER FLIGHTS 





try to Provide data On performance of the 
booster and the orbit vehicle, and data con-~ 
cerning the space environment, . 


DISCOVERER Flight 11 
Launch scheduled 
for February 1{,_ 


FACILITIES anp SITES 
ee te HD 





Equipment for sa vehicle. checkout ground suppert e€quip- 
‘first two flights - Ment required for the first two flights is in place 
inplace, | and checked out at Vandenberg Air Force Base, 
a + oe 3 Tracking | | | 
Ground station The DISCOVERER ground Station network is ready 
network ready for the first flight. The interim Control Genter 
for first flight, at Pale Alto, including the interlocking computer, 


ed at all stations, and System rung Successfully 


accamplished. 
Excellent initial § m4. THOR Weapen. System demonstration mi Ssile 
results. fram fired from Vandenberg Air Force Base on 
| DISCOVERER December 16, 1958 Was Successfully tracked by 


tracking network. the BIS COVERER Coramunicationg System with 


| ‘The data acquired by the DISCOVERER network 
‘was better than. that from any Other tracking networ 
This was the first test of the network for tracking 
a missile in flight, and the results were very 
Bratifying, — 7 | 


GENERAL 


Satellite Airframe Subsys tem 





First two : The first twa DISCOVERER flight test vehicles 
DISCOVERER shave been successfully Bubjected to hot firings _ 
flight test vehicles at the Santa Cruz Test Base with all flight equip- 
| ‘ready fer launch. ment installed and Operating, Both vehicles were 
7 = _ ~&ccepted by the Air Force and are at Vandenberg 
Air Force Base. Final adjustments for flight 
have been accamplighed SO 


Setter, are UP rreeree ee SR at ee: oe nag Ure ee ~~ Fo: ene - i re eeeeens 7 


Third DIs. | 
teat. vehicle will . 
figuration engine, 


Flight vehicles 
Marked (ARPA 
. - DISCOVERER 


DISCOVERER 


design refinements : | | 


under study, 


DISCOVERER 
hardware tests 
are satisfactory, 


Engine production 
on schedule. 


- Variable perform- 
: ance of UDME 
Coe 3 ¢ engines under 
inve Stigation, — 





Majer hardware testing of Taany major compoe- 


nents has been. Batlefactorily Completed, inclug- 
ing DISCOVERER: THOR separation tests, tank 
Corrosion tests, destruct tests, and qualificatign 
tests, | 7 a 





Satellite Pre alsion, 





‘Engine deliveries are on schedule. As of December 


26, 1958, ten engines were delivered, two of 
JP-4 and eight of JDM configuration. _ : 


Performance. Variations among UDMH fueled en- | 


gines have cCauged Postponement of the engine 


A. study ia underway ty determine how propellant 


temperatures affect engine performance. 


UDMH engine ~ 
qualification 
Program is. 
underway, 


Static power 
inverter de sign 
Problems solved. 


Guidance gub- 
Systems available 
for first four 
DISCOVERER 
flights, 


Ground data 
handling conc epts 
established. | 


, Greund data 
handling sub- 


date, of which the 


vehicle, 
1958 and eight hot 





duration each. | 





Auxiliary Powe> Subsystem 





Guidance and centro] €quipment ig on hand for the 
first four flights, Design refinements are being — 
made in the equipment for use on. subsequent 
flights for increased Performance and reliability. 


Data Handlin ‘Subs rétem 


_ Development of the Data Processing. Syatem is pro- 
ceeding on schedule, 
System on schedule. 


A detailed report reflecting 
the initial systems design, stage of hardware 
developme » and immediate future plans Was pre- 


pared and submitted to the Rome sir Developme nt 
Center. : | | | 


A. system design _ 


inspection wil] be 


held in March, 
1959, 


Specifications for 
Bhete-optical data 
Processing equip. 
ment completed, 


Third. DISCOVERER 


flight vehicle being 
readied on schedule : 


First and second 
biomedical capsules 
received by ~~ 
 Leckheed, 





optical equipment were submitted for review te the 
Rome Air Develepme nt Center, They will then be 
issued te the contractor fer equipment Procurement. 


Biomedical Recaver rT Program 


Modification and. checkout of the third DISCOVERER 
flight. vehicle ig substantially completed. This 
vehicle will be ‘Shipped to. Santa Cruz test site 


during January for a hot firing of the medified, 
UDMH burning engine, The March launch date igs 
expected to be met. | : | | _ 


The first biomedical recovery capsule has been | 
received (Figure 1) and ig being used for training 


and checkout Purposes (Figure. 2). The. second 


Capsule, for use in the. first biomedical flight, 


has also been received, This second Capsule 


will be installed in the third DISCOVERER vehicle 
at Santa Cruz Test Base, | | 


The first four blemedical vans have been received 
at Vandenberg Air Force Base, and the remaining 
three are virtually completed. Biomedicg] flight . 
countdown procedures have been completed, 





Six biomedical 


air recovery tests — 


completed with 
good results, 


Hawaii Recovery 
Control Center 
being readied, 


| vectaring the C~119 récovery aircraft to the | 
precise inte rcept area, 


The. first biomedical capsule was recovered by the 
.C-119 on the sixth attempt at an altitude of 7,580 
feet. The second Capsule was recovered on the 
first pass at 13,906 feet. Of the other four drops 

made, three of the capsules were recovered suc-~ 

cessfully. The fourth capsule was. lost due to fail- 
ure of the capsule borne radio homing beacon. 


- Space has been acquired at Hickam Field, Hawaii, 
for the DISCOVERER Recovery Operations Contrel 
Center. The Control Center is being readied for 
‘use and will be available on schedule for the third 
flight. A full recovery system rehearsal will be 
conducted in conjunction with the March launch of 
DISCOVERER III, ae | 








‘SECREF 


SEWMTRY PROSECT 





SENTRY FLIGHTS 
en EE LD 


SENTRY program The. SENTRY program is being reoriented, _ 
reoriented Specific Program objectives. and firing schedule sg 


December 16 and 17, 1958. When the new develop- 

ment Plans are appreved, Bpecific Progress toward 

néw abjectives will he réperted, a | 
Primary Purphae The primary purpose of the. SENTRY Propram ig to 
of. SENTRY and obtain military intelli gence information by photo. 
DISCOVERER, graphic and electrenic means. The ATLAS launch- 


Same bagic aatellite vehicle, although on-orbit 
weights will vary due to payload differences and 
booster capabilities. | 


FACILITIES AND SI TES - 





Launch 


Point Arguello The contract fer the launch complex at Point Ar guellk 
launch complex Wad awarded on December 30, 1958. Plans and | 


Contract awarded specifications for the construction of the guided mis- 
on December 39, Bile assembly building were forwarded to the Log 
1958, Angeles District Engineer on Hovember 10, 1958. 

| | Permissian te advertise Was withheld Pendinp studies 


a 





Completion of 
tracking station at lation 2 2nb. 
Vandenberg Sched~ wag awarded on December 8, 1958, Completion 
uled for Auguat 1959. is scheduled for August 1959, _ | 





Hawaii station to The construction required ta complete the Hawaii 
be completed in tracking and data acquisition station ig s Ccheduled 
June 1959. gp completian in Je 1959, | 


Rerthwest, Gen~ Design of the Northwest, Central, and Northeast 
tral and Nertheast tracking and data acquisition stations hag been 
Stations in defer Placed in a deferred Status pending realigument 
red status. = = 6f the technical concept of the program. | 


| Bagic subsystem hardware for SENTRY is being developed under | 
the DISCOVERER praject discussed above, Reference is made thereto 
fer description of basic SENTRY airframe, Fropulsion, aodiiary 
pawer, guidance and data handling subsystem development. __ 


Auxiliary Power Subs. stem 





Solar and nuclear Development of Advanced Auxiliary Power systems. 
auxiliary power (APU) has heen accelerated. Emphasis is being 
development — _ Blaced on solar and nuclear systems, High 
accelerated, energy storage battery Systemp are being developed 
is fer a back-up Capability. f 4 & 


Solar power unit The detail design ofthe. Selar APU for the. SENTRY 
design ane-third __ _ Vehicle is que-third complete. This unit will pro- 
 Camplete, vide 2 minimum ef 246 WHS average centimious 
| | bower under least favorable conditions and 608 

Watts under most favorable conditions. Design 

of the Solar APU Telemeter, which will tranemit 

data on Solar APU operstion for the life of the 

unit, has begun, 


High energy 
katteries being 
designed for 


Development of 

visual reconngis- 
SAnCe ¢guipment 
ig. well advanced. 


Model of visual 
subs yatem Baylez 





successfully fested, 


‘Prototype ferret: 
components to be 
tested in aircraft, 





we? 


The design coucept for a high ene rgy Hydrogen- 


“Oxygen. battery auxiliary power system hag been. 


completed and detailed design criteria are being 
established. The desipn output is 256 watts, but 
much higher output ig expected. A high-ener sy. 
Borohydride- Oxygen battery is algo under develop- 
ment. A 5-watt lahoratery unit is completed and 
Plans are finished for a 109-watt prototype. unit. 


Visual Reconnaissance Subs stern 





Current Planning is for launch ef photo recon- 
naissance.SEWTRY satellites inte 389 mile high 
circular polar arhits fram Vandenberg Air Farce. 


Base. The airberne and ground Components of 


the visual ré connaissance system are in an 
advanced state of development, - 


The developmental model of the Complete visual 
payload subsystem was operated successfully 


Thermal tests reveul d na problems in — 
maintaining the 79° F température desired for 
Brocessing ef the film within. the satellite, 


Satellite. Ferret Re connaissance Subsystem . 





Current planning is for launch of ferret ~equipped 
SENTRY satellites. into Circular, 36 0-mile altitude 
polar orbits fram Vandenherg Air. Force Bage 


using ATLAS boosters, Flight testing of prato- 


type ferret components will begin in January 1959 
The desipn of 


using a modified DC.3 aircraft, 





EF ‘erret tempera- 
ture tests 
| Satisfactory. 


Ferret develop- 


ment on schedule. 





Ground te Sting of F-1 ferret €qui pment is. proceed~ 


ing satisfactorily, Thermal mockup tests re veal 


no serious temperature Problems, The equipment 
was subjected to conditions simulating noon~to- 


Midnight and twilight orbits. 


All work on the ferret (F-2) equipment is en 


Schedule. In comparison to the. F-] series where | 
éarly +Vvailability was the Prime con sideration, the 


F-2 series ig designed for reduced weight, 
increased performance, and greater reliability, 


10 


MIDAS PROJECT 





7 CEMERAL 7 
Infrared attack > The former WS 117L, infrared Attack Alarm System 
alarm Systemis — (Subsystem | 'G") has. been redesignated Missile 

_ ‘redesignated MIDAS. Defense Alarm System (MIDAS) and is now a 
+ -Beparate preject. Studies are in progress to re- 
orient this project and achieve early orbital flight 
tests. 7 | 


Succeseful tests of _ During this reporting period, flights of infrared 
infrared emanations instrumented B-47 aircraft were performed to 
from rocket Cngines pain data on the infrared Cmanations from balligtic 
have been made at missiles launched from the Air. For ce Missile 
the Air Force Mis- Test Center, After initial instrumentatj 

Sile Test Center. _ troubles. were Corrected, the test 


Two MIDAS infrared Two. flight configuration MIDAS infrared g canners 
Scanners are near- are nearly completed, Testing and evaluation of 
ing completion, the units should begin in early 19 59, 7 


STATUS OF FUNDS . ALL PROJECTS 


As of December 31, 1958 
- (in millions)» 


7 | ‘Fiscal Year 1958 | Fiscal Year 1959 ‘Fiscal Year 1959 
e .. @ad Prier Years _ Program | Obligations 
_ | _Pregram _ | 
| $84,000 $228.8 $105.6 


: PISCOVERER $107; SENTRY $108; MIDAS $13. 8. 





MILITARY SATELLITE PROGRAM 


GLOSSARY 


DISCOVERER FLIGHTS 
ec i lilll 
| DISCOVERER I: 
a 


Scheduled Launch Date: January 13, 1959 

Booster: THOR #160, IRBM 

Gross Weight: 113, 700 lbs 

Payload Weight: 70 lbs 

Altitude: 220 Statute miles — 

Payload: Telemetry | 

Subsystems: Test of Booster/Vehicle 
Orbital Capability 


. DISCOVERER II: 
i 


Scheduled Launch Date: February li, 1959 

Booster: THOR #163, IRBM 7 

Gross Weight: 113, 802 lbs 

Payload Weight: 70 lbs 

Altitude: 220 Statute miles 

Payload: Telemetry 

Subsystems: Test of Booster/ Vehicle 
Orbital Capability 


. DISCOVERER II: 
RE R OI 


Scheduled Launch Date: March 18, 1959 . 

Booster: THOR #170, IRBM 

Gross Weight: 114, 906 lbs 

_ Payload Weight: 195 Ibs 
Altitude: 195 Statute miles 
Payload: Mark I biomedical recovery 
Capsule 

Subsystems: Airframe, Propulsion, 
Auxiliary Power, Guidance and 
Biomedical 


SENTRY FLIGHTS 
aa EIGHT 


SENTRY project flight schedules and objectives are 
schedules are available at this time. The SENTRY proj . 
ferret reconnaissance. The booster will be the ATLAS ICBM and the second 
consist of a SENTRY vehicle. Second Stage propulsion will be by a Bell Airc 
~ Be-5 rocket engine using Unsymmetrical Dj- Methyl Hydrazine/ Inhibited Red 


Nitric Acid fuel, 


MIDAS FLIGHTS 
ree 





Second Stage: DISCOVERER Vehicle 
On-Orbit Weight: 1, 328 lbs 
Propulsion: XLR81-Be-3 

Rocket Engine 


| Fuel: JP-4 Inhibited Red Fuming 


Nitric Acid : 
Flight Characteristicg: Ballistic 
trajectory to Orbit 


Second Stage: DISCOVERER Vehicle 
On-Orbit Weight: 1, 328 Ibs | 


_ Propulsion: XLR81-Be-3 Rocket _ 


| Engine 
Fuel: JP-4 Inhibited Red Fuming 
Nitric Acid 
Flight Characteristicg: Ballistic 
trajectory to Orbit 


Second Stage: DISCOVERER Vehicle 


- On-Orbit Weight: 1,651 lbs 


Propulsion: XLR81-Be-5 Rocket 
| Engine 

Fuel: Unsymmetrica] Di-Methyl 
Hydrazine/Inhibited Red 
Fuming Nitric Acid 

Flight Characteristics: Ballistic 
ascent traje ctory with Orbital 
boost at Apogee 


The MIDAS program is undergoing realignment and flight schedules are not available. 
The booster will be the 
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